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REMARKS 

Claims 11 to 21 are now pending. No new matter has been added. 
Applicants respectfully request reconsideration of thi present application in view of 
this response. 

Applicants thank the Examiner for considering Applicant's earlier remarks. 

Claims 11 to 15 were rejected under 35 U.S.C, § 103(a) as unpatentable over US. 
Patent No. 5,999,285 to Brandt ct al. ("Brandt reference") its view of U.S. Patent No. 
5,307,410 to Bennett ("Bennett reference^. 

As di scussed in Applicants * last response, the Brand reference purportedly concerns 
a quantum key distribution employing non^itnogonal quantum states io distribute a random 
bit sequence between two users f6r use as a provabry securJ 
authentication. Abstract, lines 1-4. The Brandt reference refers to a key generation 
procedure involving tfw transmission, inffifcepdon, and red ption of two nooormogonal 
photon polarization smtes, where at the receiving end, a p«raVe-opeiator-valued measure is 
employed in the measurement proems Abstract, lines 4-3. The BrWt reference states that 
the "invention Is a receiver that is an all-optical realization of the {pc^v^-operator-valued 
measure] and includes a Woilastan prism, a mirror, two beam splitter, a polarization rotator, 
and three photcxieteaors. Abstract, lines 8-1 1 

The Bennett reference purportedly c^^ 
the problem of distributing fresh cryptographic key information between two users who share 
no secret infonnanoQ initially. Abstract, lines 11-14. The Bennett reference refers to an 
apparatus and method for sending messages unintelligible to an eavesdropper comprising a 
plurality of n commanication nodes, each having a first, second and third port, a first 
quantum channel for conveying dmia^ 

the plurality of ccminmrication nodes, a second timmg channel for conveying timing signals 
connected to the second port of thephiialrtyof com 

channel for conveying information selected from the group consist of irtam text and 
encrypted text connected to the third port of the plurality < f coinmunicaiion nodes. Coi 2, 
lines 41-53. The Beiuiett ief ereni* furth^ 

including a first source of coherent light pulses and one oi more beam spl uters for sending a 
plurality of dim light pulses of coherent light of an intensi y less than one expected photo 
per dim pulse spaced apart in time over the first quantum channel, a second source of 
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coherent light pulses mr sending a plurality of reference Hgt t pulses of cohered light 
positioned is rime respect to the plurality of dim light pulses over the first quantum 
channel a random number generator for generating nmdom nurnbm, a phase modulation 
coupled to the first scarce of c0^1^w^^^ Mm}M ^^^^^ 
random number generator for setting the prra of the ^ ™ ^ 

lines 41-68. 

In cemrast to both the Brandt ar^ ^ 

app lkati<mrecrt^ 
random sch^on of of 

emming photons or photon swarms according to arandomness piiriciple using 
a photon source, the photon source including a low } power light source; 

splitting the photons or photon swarms cmitied by the photon source durmg a. 
measureroem period using at least a first beam splitter ami a second beam spluier 
disposed in a beam path of the Hgfr source, the second beam splitter being disposed 
downstream of the first beam splitter in a first daw, stream path of the first bear* 
splitter; 

detecting, in accordance \vrm the spUtting, the photons or photon swarms 
r^ me splitting usmg a first, a second 

device, the first detector being disposed in a second downstream path of the first 
beam splitter, the second detector being m sposed in a third downstream path of the 
second beani sphtter. the third detector being disposed in a fourth downstream path of 
the second beam sphtter; 

generating a random number when the photons or photon warms detected at 
the first, second and third detectors together correspond to a predefined photon 
scheme, the photon scheme including generating a random number when only one of 
the second cmd third detectors registers a detection of the photons or photon swarms. 

The Brandt reference and Be*nett reference do nd , ft lone or ia combinati on, teach or 
suggest the features of claim 14 (which depends from claim 1 1). The Brandt reference refers 
to its inwnhon being a physical realization for a positive, jpexatoc-vahied measure (a.k.a. 
probability operator vahied measure) as shown m Fig, 1. 3oL 4, lines 4649. The Brandt 
reference suggests that, in Fig. I, the straight lines withairows represeritpc^le optical 
pamways for a photon to move thr^^ 24 and 26 

designating photodetectors which represent me measure* sent operators, and a WblUston 
prism 28 which is aligned so that an incident photon with polarization vector would take a 
particular path and not another. Col 4, lines 49-60. The device } 0 also hzs two beam 
srirrters, where beam flitter 32 is a 

errtraiKerJOit^tteBrm^ CoL 5, lines 1-7. The Brandt 

device requires precise phase alignment in the circuit Col. 6. lines 54-57. The Brandt 
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reference docs not describe? or suggest the photon source mcEuding a low power light source; 
splitting the photons or photon swarms emitted by the pbotoi i source during a measurement 
period using at least a first beam splitter and a second beam splitter disposed ins beam pam 
of the light source, the second beam splitter being disposed < ownstream of the first beam 
splitter in a first downstream path of the first beam splitter, and generating a random number 
when the photons or photon swarms detected at the first, sec and and third detectors together 
correspond to a predefined photon scheme, the photon schecre including generating a 
random number whes only one of the second and third detMtors registers a detection of the 
photons or photon swarms, as in claim 1 1. 

The Bennett reference does not describe or suggest tl ie elements lacki ng in the Brandt 
reference, nor does the reference describe or Suggest unplen lenting such elements m the 
manner claimed in claim 1 1. Instead, the Bennett reference concern 
unintelligible to an eavesdropper comprising a plurality of n communication nodes, each 
having a first, second and third port, a first quantum channel for conveying dim and reference 
light pulses connected to the first port of the plurality of con miunicalion nodes, a second 
timing channel for conveying timing signals connected to the second port of the plurality of 
communication nodes, a third message channel for conveyii ig information selected from the 
group consisting of p-ain text and encrypted xexi connected o the third port of the pluraliry of 
communication nodes. The Bennett reference refers to usin^ both dim light pulses and 
coherent Light pulses, in contrast to claim 1 1. The Bennett r defence does not teach or 
suggest the features of claim 1 1 , including splitting the photons or photon swarms emitted by 
the photon source during a measurement period using at lea a a first beam splitter and a 
second beam splitter disposed in a beam path of the light source, the second beam splitter 
being disposed downstream of the first beamsplitter in a first downstream path of the first 
beam splitter; and generating a random number when The photons or photon swarms detected 
at the first, second and third detectors together correspond t > a predefined photon scheme, 
the photon scheme including generating a random number when only one of we second and 
third deteciors registers a detection of the photons or photon swarm. Further, Applicants 
respectfully submit that it would not have been obvious to one of ordinary skill in the art at 
the appropriate time. 

Claims 12 to 14 depend from claim 11 and are allowable for at least the same reasons 
as claim 11 . Claim 15 recites features analogous to those o f claim 1 1 and is thus allowable 
for essentially the same reasons as claim 11. 
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Accordingly, Applicants respectfully submit that claims 11 to 15 are allowable o 
the Brandt and Bennett references, and, withdrawal of the rejection of claims 11 to 15 under 
35 U.S.C. § 103(a) over the Brandt reference in view of the Bennett reference is respectfully 
requested. 

Claims 16 and 17 were rejected under 35 US.C § 1 )3(a) as unpatentable over the 
Brandt reference in view of U.S. Patent No. 5,966,224 to Hi i#*s ct aL ("Hughes reference")- 

As discussed above, the Brandt reference purportedly concerns a q uantum key 
distribution employing non-orthogonal quantum states to distribute a random bit sequence 
between two users for use as a provably secure key for encryption arid authentication. 
Abstract, lines M. The Brandt reference refers to a key generation procedure involving the 
transmission, interception, and reception of two nonorthogcnal photon polanzarion states, 
where at the receiving end, a posin ve-operator-valued measure is employed in the 
measurement process. Abstract, lines 4-8. The Brandt refe rence states that the "invenrion is 
a receiver that is an all-optical realization of the [positivcK)per£rtOT-value<l measnre] and 
includes a Woltaston prism, a mirror, two beam splitter, a polarization rotator, and three 
photodetectors. Abstract, lines 8-11. 

The Hughes reference purportedly concerns an apparatus and method for secure 
communication between an earth station and spacecraft, wr ere a laser outputs single pulses 
that are spHt into preceding brighl pulses and delayed attenuated pulses, and polarized, and a 
Pockels cell changes the polarization of the polarized delay ad attenuated pulses according to 
a string of random numbers, a first polarization representing a and a second polarization 
representing a "0."* Abstract, lines 1-8. The Hughes reference refers to the receiving station 
as having a beam splitter which randomly directs the preceding bright pulses and the 
polarized delayed attenuated pulses onto longer end shorter paths, both tertninating in a beam 
splitter. 

Claims 16 and 17 depend from claim 15. In contrast to the Brandt and Hughes 
references, claim 15 recites an apparatus for generating a binary sequence of random 
numbers, including tite features of 

a low power light source including a photon source for emitting individual 
photons and/c *x photon swarms according to a rando^nness principl e; 

a first and a second team spittt&r disposed downstream from the light source 
in a beam path of the light source, the first beam splitter being disposed between the 
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light source and the second beam splitter; 

0 first detector disposed m a downstream path of the firs* beam splitter; 

a second detector and a third detector dispom srf m a first and a second 
downstream path respectively, of the second beam splitter; and 

a detection device for generating the random numbers, the detection device 
being disposed downstream from the first second an i third detectors, the detection 
device including at least one counter and computer. 

"The Brandt reference and Hughes reference do not, alone or in combination, xeach or 
suggest the features of claim 16 or claim 17 (both of which < lepend titan claim 15). 

As 4j5Ci"*3cd ebove, the Brandt reference does not letch or suggest the features of 
claim 15, including a low power light source intruding a photon source; a first and a second 
beam splitter disposed downstream from the light source in a beam path of the light source, 
the first beam splitter b^ng disrxised between the light source and the second beam spinier: a 
first detector disposed in a downstream path of me first beat i splitter, a second detector and 
a third detector disposed in a first and a second downstream path, respectively, of the second 
beamsplitter, and a detection device for generating the random numbers, the detection 
device being disposed downstream from the first, second an i third detectors, the detection 
device including at least one counter and computer. 

The Hughes reference docs not describe or suggest the elements lacking in the Brandt 
reference, nor does the reference describe or suggest implen tenting such elements in the 
manner claimed in claim 15. Instead, the Hughes reference appears to concern a system 
between an earth station and spacecraft, where a User outputs single pulses that are split into 
preceding bright pulses and delayed attenuated pulses, and \ olsrized, and a Pockels cell 
changes the polarization of the polarized delayed attenuated | 
random numbers, a first polarization representing a "1/* am! j 
representing a "0." The Hughes reference does not teach or < 
including a low power light source having a photon source; 
disposed downstream from the light source m a Deam path cf the light source, the first beam 
splitter being disposed between the light source and the second beam splitter, a first detector 
disposed in a downstream path of the first beam splitter; a second detector and a third 
detector disposed in & first and a second downstream path, r »pectively 7 of the second beam 
splitter, and a detection device for generating me random numbers* the detection device 
being disposed downstream from the first, second and third ietectors, the detection device 



pulses according to a string of 
a second polarization 
suggest the features of claim 15, 
i first and a second beam splitter 
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including at least one counter and computer. 

Accordingly, iVpplicants respectfully submit that claim 15, and thus, claims 16 and 
17, are allowable over the Brandt and Hughes references; ai d, withdrawal of the rejection of 
claims 16 and 17 uudtf 35 US.C § 103(a) over tbe Brandt Reference is view of the Hughes 
reference is requestec. 

Claim 1 8 was rejected trader 35 tIS.C. § 103(a) as anticipated by the Brandt 
reference in view of U.S. Patent No. 3,575,669 to Haeff et ai (tbe "Haeff reference") 

The Brandt mfercnee purportedly concerns a quantum key d&rtaition employing 
non-orthogonal quantum states to distribute a random bit sequence between two users for use 
as a provably secure key for encryption and authentication. iAbstract, lines M. The Brandt 
reference refers to a key generation procedure involving the transmission, interception, and 
reception of two noncrthogonal photon polarization states, where at me receiving end, a 
poshrve^YpeCTtoT-valiied measure is employed in the measurement process Abstract, lines 4~ 
8. The Brandt reference states mat the "invention is a receiver that is an autoptical 
realization of the [pc^ttrve^pejatox*va]ued measure} and in< hides a Wollaston prism, a 
rnirror, two beam splitter, a polarization rotator, and three pnotodetectors. Abstract, lines 8- 
11. 

The Haeff reference purportedly concerns an apparatus and process for achieving; 
amplification of radiation from an excited, chemically react ng mixture by initiating 
chemical reaction of the mixture adjacent to an optical cavity and quickly flowing the 
mixture transversely through the cavity while the radiation interacts with ths excited 
molecules of the mixture. Abstract. The Haeff reference refers to tuning and focusing ihe 
optical caviiy or me reflects 

definite reflectors The Haeff reference further refers to irnloving output light energy from 
the optical cavity by a separate reflector selectively moveaW 5 into the peth of the reflecti ng 
radiation. Abstract 

Claim IS depends from claim 15. Claim 15 recttesak apparatus rnr generating* 
binary sequence of random numbers, including the features < f: 

a low power light source including a photon source for emitting individual 
photons and/or photon swarms according to a randon mess principle; 

a first and a second beam splitter disposed do wnstr earn from the light source 
in a beam path of the light source, the first beam spit rer being disposed between the 
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tight source and the second beam splitter; 

a first detector disposed in a downstream paih of ike first beam splitter: 
a second detector and a third detector disposed in a first and a second 

downstream path, respectively, of the second beam splitter; and 

a detection device for generating the random numbers, the detection device 

being disposed downstream from the first, second at d third detectors, the detection 

device inclitdmg at least one counter and computer. 

The Brandt reference and Haejf reference do sot, alone or in combination, teach or 
suggest the features of claim 18 (which depends from claim 15). 

As discussed above, the Brandt reference does net anchor suggest the features of 
claim 15, including a low power tight source including a ph oton source; a first and a second 
beam splitter disposed downstream from the light source in a beam path of the light source, 
the first beam splitter being disposed between the light sow ;e and the secosd beam splitter; £ 
first detector disposed in a downstream path of the first bea d splitter; a second detector and 
a third detector disposed in a first and a second downstream path, respectively, of the second 
beam splitter; and a detection device for generating the random numbers, the detection 
device being di sposed downstream from the first, second an d third detectors* the detection 
device including at least one counter and computer. 

The Haeff" reference does not describe or suggest the elements lacking in the Brandt 
reference, nor does the reference describe or suggest implet tenting such elements in the 
manner claimed in claim 15. Instead, the Haeff reference appears to concern achieving 
amplification of radiation from an excited, chemically reacting mixture by initi ating 
chemical reaction of the mixture adjacent to an optical cavii y and quickly flowing the 
mixture transversely through the cavity while the radiation i rteracts with the excited 
molecules of the mixture. In &ct> the Haeff reference refen to tuning and focusing the 
optical cavity or the reflection chamber by varying the place meat and curvature of cavity 
defining reflectors; and, removing output asergy from i he optical cavity by a separate 
reflector selectively moveable into the path of the reflecting radiation The Haeff reference 
does not teach or suggest the features of claim IS, including a low power light source having 
a photon sonrce; a finit and a s«conx^ 
source m a beam pa© of the light soi^ 

light source and the scco^ of 
the first beam splitter, a second detector and a thnddetcctorld^ 
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downstream path, respectively, of the second beam splitter; and a detection device for 
generating the random numbers, the detection device being disposed downstream from the 
first, second and third detectors, the detection device including at Seast one counter and 
computer. 

Accordingly, Applicants respectfully submit that claim 15, and thus, claim 1 ft, is 
allowable over the Brandt and HaefF references; and, withdrawal of the rejection of claim 18 
under 35 U.S.C § 103(a) over the Brandt reference in view cf the Haeff reference is 
requested. 

Claims 19 to 21 were rejected under 35 U.S.C. § 103|» as anticipated by the Brandt 
reference in view of U.S. Patent No. 5,323,010 to Grarton et 

Claims 19 to 2 1 depend from claim 15. Oarm 15 recites an apparatus for generating 
a binary sequence of random numbers, including Ihe features of. 

a low power light source Eluding a photon source for emitting individual 
photons and/or photon swarms according to a xandoamess principle; 

a first and a second beam splitter disposed downstream from the fight source 
m a beam path of the light source, the first beam spli tter being disposed between the 
light source and the second beam splitter; 

a first .detector disposed in a downstream path of the first beam splitter; 

a second detector and a third detector dispos zdma first and a second 
downstream path, respectively, of the second beam s i ilitter; and 

a detection device for generating the random i 
being disposed downstream from the first, second an i third detectors, the detection 
device including at least one counter and computer 



i depend 



not teach 



source 



The Brandt reference and Gratton reference do not, 
suggest the features of claims 19 to 21 (both of which 

As discussed above* the Brandt reference does 
claim 1 5, mrinrifng a low power light source including a 
beam splitter disposed downstream from the light source in 
the first beam spUiter being disposed between the light 
first detector disposed in a downstream path of the 
a third detector disposed in a first and a second downstream 
beam splitter; and a detection device for generating the 
device being disposed downstream from the first, second 
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random 



and 



pb rton 



alone or fcn combination, teach or 
from claim 15), 
or suggest the features of 
source; a first and a second 
a beam path of the light source, 
and the second beam splitter, a 
; a second detector and 
path, respectively, of the second 

numbers, the detection 
third detectors, the detection 



first beam spUfter; 
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device including at least one counter and compoter. 

The Oratton reference does not describe or a^gesitbi elements lacking in the Bra^ 
reference, nor doe* the reference describe or suggest impien* rning such elements in the 
manner claimed in daim 15. Instead, tfeeGratton reference a ppeare to cc*icem cross- 
correlation frequency domain fluorometry-priospbotliiK^ ra solving a source of electxomanc 
radiation end a means for amplitude modulating the radiation 



a? trie 1^ frequency. The 



Oratton reference states that the amplitude modulated radiation is directed at a sample, white 
an optica) array detector measures tbe resulting luminescence of the sample. TheGtattoa 
reference does not teach or suggest the features of claim 15, i Deluding a low power light 
source having a photon source; a first and a second beam splitter disposed downstream from 
the light source in a beam nam of the light source, the first bt am splitter being disposed 
between the light source and the second beam spUttcr, a first detector disposed in a 
downstream path of the first beam splitter, a second detector and a third detector disposed in 
a first and a second dowmtretm path, respectively, of the s«ond beam splitter, and a 
d^tectioii device for generating device being disposed 

downstream from the first second and third detectors, the dc taction device including at ieast 
one counter and computer. 

Accordingly, Applicants respectfully submit that clai tn 15, and thus, claims 19 to 21, 
are allowable over the Brandt and Grafton references; and, * withdrawal of die rejection of 
claims 19 to 21 under 35 U.S.C. § 103(a) over the Bnm* reference in view of the Grarton 
reference is requested-. 

To reject a claim as obvious under 35 U.S.C. § 103, 1 he prior art must disclose or 
suggest each claim element and it must also provide a motivation or suggestion for 
combining the elements in the manner cxmtemplated by the ^laim. (S££ jjojflfagp Tgjecpjnu 

rirr. y. p^rtmint ctbto.. *>* F-M w> lW0 >* 

(1990); m re Bond 9 10 F3d 831, 834 (Fed. Cir. 1990)), 

The Federal Ctrcintmthecase of fejej^ 
concerns a ^technologically simple concept*' - which is not even the case here, there still 
mast be come finding as to the "specific understanding or principle within the knowledge of 
a skilled artisan" mat would motivate a person having no fa owl edge of the claimed subject 
matter to "make the c<nnbmatton in the manner claimed,*' stating that: 



c e2L ^niRd>ins.Ct296 



-13- 



PAGE 16/18 1 RCVD AT 7/6J2004 6:35:53 PM [Eastern Daylight TImel 1 SVR:USPT0-EPXRF-1/1 ' DN1S:8729306 * CS!D:212 425 5288 ' DURATION (mm-ss):06-02 



07/06/2004 17:38 FAX 212 425 528$ 



KENYON & KENYON 



In this case, tb* Burner and the Board fe U m^l^g^ 
trap. The Idea of a single sensor controlling mutaple valves, as 

opposed to multiple sensors ^^ n ^J? l ^ | V8 ^J^ * 
tZ^cwadfy simple concept WhhtklssUn&Mnctptin 

mUuC the Patent *** Trademark °ff Ue / mt r^^ 
stattm^ that in Ute abstract appeared to 

dnimcdUmtiatioA. But, there was ^ft*^?**™! . 

sVaaar&tntba would hoi* motivated <mt w>*> 
knowledge of MoO*** tnv&rion to maka the combiniiUon m 
the manner ctam*L In Hgjtt of our holding >f the absence of 
a motivatioQ to combine the teachings in Evbz s, we concluafc 
that the Board did not make out a proper prirnb facie v*e of 
obviousness in rejecting [the] claims . . . under 35 U.S.C, 
Section 103(a) over Evans. 
(S^UUD^o^ 55 US.RQ.2d 1313, 1318 (Federal Circuit2000) (citations omitted, italics 

in original, emphasis added)) n^a^ i ^ l ^^^ noS ^ )tfin6iTt ^ 

In addition, with respect to the above-identified appli cation. Applicants respectfully 

request some sort of evidence and/or affidavit from the Pate it Office regarding the Patent 

Office's assertions of what it suggests is obvious to one of o dinary skill in the art. 

No motivation or suggestion for combining the elem an* in the manner contemplated 

by claims 11 to 21 is shown in any of the cited references, alone or m combination 

In summary, itis respectfully submitted that all of dums 11 to 21 are allowable for 

the foregoing reasons. 

In view of all of the above, it is believed that any rej actions of the claims as well as 
the rejections of claims 1 1 to 21 have been obviated, and th it claims 1 1 to 2 1 are allowable. 
It is therefore respectfully requested that those objection* aid rejections be withdrawn, and 
that the present application issue as early as possible. 
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If a telephone interview would assist m furtherance of allowance of the presem 
application, the Examiner is encouraged to contact die ondsLigned at the number bdenv. 



Dated- U^ki^fifiiL 



CUSTOMER NO. 166*6 



Respectfully 



4— ta^sSs^ 



J-A,,i,i,r>iir»]rn°y 

Richard IL. Mayer 
(Reg. No. 22,490) 



KENYON & KENYON 
One Broadway 
New Yiifc, New York 100O4 
(212) 425-7200 (telephone) 



I 
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